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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
the subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lai 
et at. (6,387,750 B1) in view of Dirnecker et al. (6,646,323 B2). 

With respect to claim 1 Lai teaches a method of fabrication of a MIM 
capacitor comprising the steps of : 

a) providing a semiconductor structure 200 having a first region and a 
capacitor region 

b) forming a first conductive layer 202 over the semiconductor structure; 

c) patterning the first conductive layer 202 to form a plurality of trenches in 
the capacitor region; 

d) forming a capacitor dielectric layer 206 over the first conductive layer 202; 

e) forming a top plate 208 over the capacitor dielectric layer in the capacitor 
region; 

f) patterning the first conductive layer 202 in the first region to form first 
conductive patterns and a bottom plate. 

Reference: figs. 2A-2E with corresponding text. 
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Lai teaches the features detailed previously but lacks a discussion on the 
method for forming an interlevel dielectric layer over the first conductive layer. 

However, Dirnecker teaches the method for forming an interlevel dielectric 
layer 930 over the first conductive layer 910 (fig. 37 with corresponding text). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
forming an interlevel dielectric layer over the first conductive layer as taught by 
Lai/ Dirnecker as a means to insulate between the metal layers. 

Claims 2 - 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lai in view of Dirnecker. 

With respect to claims 5,7 and 9 Lai teaches a method wherein: 
5. the first conductive layer is comprised of Al, Cu and alloys of Al or Cu; and 

has a thickness in the range of between 6,000 and 10,000 A (col.3, Ins. 

31-32). 

7. the trenches extend down into the conductive layer between 24% and 
84% of the thickness of the first conductive layer (col.3, Ins. 35-37). 

9. the capacitor dielectric layer has a thickness between 1 00 and 1 000 A and 
is comprised of a material selected from the group consisting of silicon 
oxide, silicon nitride (col.3, Ins. 43-46). 

With respect to claims 2- 4, 6, 8 and 10-12 Dirnecker teaches a method 
wherein: 

2. further includes forming interconnects to electrically contact the top plate 
450, the bottom plate 402 and the first conductive patterns 418 (figs. 25 
and 26 with corresponding text). 
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3. the first conductive pattern comprise a n-l level wiring layer; 

forming via contacts 920 in the interlevel dielectric layer 930 to contact the 
top plate 720, the bottom plate 910 and the first conductive patterns 910; 
forming a second conductive line contacting the via contacts (fig. 37). 

4. forming via contacts in the interlevel dielectric layer to contact the 
top plate, the bottom plate and the first conductive patterns; 
forming second conductive layer contacting the via contacts, the 
second conductive layer is a n level metal layer; the first conductive 
patterns comprise a n-l level metal layer (fig. 37). 

6. the plurality of trenches formed in a pattern of 

rows and columns (figs 28 and 29). 
8. step (c) further comprises: 

forming a trench resist layer over the first conductive layer; 

the trench resist layer has openings that define areas where trenches will 

be formed in first conductive layer in the capacitor area; 

patterning the first conductive layer to form a plurality of trenches in the 

capacitor region; 

removing the trench resist layer (col .8, lines 34-52). 
1 0 the top plate is formed by forming a top plate layer over the capacitor 

dielectric layer; and masking and patterning the top plate layer (fig. 25). 
1 1 . step (f) comprises: 

forming a bottom metal resist mask over the first conductive layer; the 

bottom metal resist mask has openings that define the interconnect lines; 



Application/Control Number: 1 0/677,830 Page 5 

Art Unit: 2825 

patterning the first conductive layer in the first region to form first 

conductive patterns and a bottom plate; 

removing the bottom metal resist mask (fig. 20; col. 10, lns.39-59). 

12. the interlevel dielectric layer is comprised of oxide formed using a high 
density plasma enhanced chemical vapor silicon oxide deposition; and 
interlevel dielectric layer is preferably planarized using a chemical- 
mechanical polish process (col. 2, Ins. 23-43; col. 9, Ins. 5-7). 
Claims13 and 14 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lai et al. (6,387,750 B1 ) in view of Dirnecker et al. (6,646,323 

B2). 

With respect to claims13 and 14 Lai teaches a method of fabrication of a 
MIM capacitor comprising the steps of : 

providing a semiconductor structure 200 having a first region and a 
capacitor region; 

forming a first conductive layer 202 over the semiconductor structure, 
wherein the first conductive layer is comprised of A1 , Cu and alloys of Al or Cu; 
and has a thickness in the range of between 3000 and 10,000 A (col.3, Ins. 31- 
32); 

patterning the first conductive layer 202 to form a plurality of trenches in 
the capacitor region, then the trenches extend down into the conductive layer 
between 24 % and 84 % of the thickness of the first conductive layer (col.3, Ins. 
35-37); 
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forming a capacitor dielectric layer 206 over the first conductive layer 202; 

patterning the first conductive layer 202 in the first region to form first 
conductive patterns and a bottom plate. 

Reference: figs. 2A-2E with corresponding text. 

Lai teaches the features detailed previously but lacks a discussion on the 
method for: 

forming a trench resist layer over the first conductive layer; the trench 
resist layer has openings that define are as where trenches will be formed in first 
conductive layer in the capacitor area; 

removing the trench resist layer; 

forming a top plate over the capacitor dielectric layer in the capacitor 
region; the top plate is formed by forming a top plate layer over the capacitor 
dielectric layer, and masking and patterning the top plate layer; 

forming an interlevel dielectric layer over the first conductive layer and the 
top plate; 

forming via contacts in the interlevel dielectric layer to contact the top 
plate, the bottom plate and the first conductive patterns; 
forming second conductive layer contacting the via contacts. 

However, Dirnecker teaches the method for: 

forming a trench resist layer over the first conductive layer; the trench 
resist layer has openings that define are as where trenches will be formed in first 
conductive layer in the capacitor area; removing the trench resist layer (col.8, 
lines 34-52); 
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forming a top plate 450 or 91 0 over the capacitor dielectric layer 426 in the 
capacitor region; the top plate is formed by forming a top plate layer over the 
capacitor dielectric layer, and masking and patterning the top plate layer (figs.25, 
37 with corresponding text); 

forming an interlevel dielectric layer 930 over the first conductive layer 910 
and the top plate(fig. 37 with corresponding text); 

forming via contacts 418 in the interlevel dielectric layer 404 to contact the 
top plate 450, the bottom plate 424 and 426 and the first conductive patterns 418 
(figs.25 with corresponding text); 

forming second conductive layer 910 contacting the via contacts 920 (figs. 
37 with corresponding text). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
forming MIM capacitor as taught by Lai/ Dirnecker as a means to have a large 
effective electrode surface area. 

Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lai in view of Dirnecker. 

With respect to claims 15-17 Dirnecker teaches a method wherein: 

the plurality of trenches formed in a pattern of rows and columns (figs. 28 
and 29). 

the top plate is formed by forming a top plate Iayer450 or 910 over the 
capacitor dielectric layer 426; and masking and patterning the top plate layer 
(figs.25, 37 with corresponding text); 
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step (h) further comprises forming a bottom metal resist mask over the 
first conductive layer; the bottom metal resist mask has openings that define the 
interconnect lines; 

patterning the first conductive layer in the first region to form first 
conductive patterns and a bottom plate; 

removing the bottom metal resist mask (fig. 20; col. 10, Ins. 39-59). 

Drawings objection 
Figure 9, layer "128" should be replace on layer -144--. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Victor Yevsikov whose telephone number is 
(571) 272-1910. The examiner can normally be reached on Monday -Thursdays 
8:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, 
examiner's supervisor, Matthew S. Smith, can be reached on (571) 272-1907. 
The fax phone numbers for the organization where this application or processing 
is assigned is (703) 873-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published application may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished application is available through Private 
PAIR only. For more information about the PAIR system, see http://pair- 
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direct.uspto.qov . Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



April 29, 2004 \J ■ 



Victor Yevsikov 
Examiner 



CftRlDAD EVERK/ 
PRIMARY EXW" " 



